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Introduction

Today there is general awareness that the
environment is a concern for everyonce.
Designers of new schools, extensions and
major refurbishments need to ensure that
their designs and the materials they
specify cause as little environmental
damage as possible.

Users of existing schools also need to be
aware that they can use their buildings in
a way which not only creates a better
internal environment for children, but
also reduces harm o the ¢nvironment at
large.

The Schools' Environmental Assessment
Method (SEAM) has been produced as a
part of a wider ctfort by the Government
to promote sustainable development®:2),

Within this strategy the UK has
committed itself under the United
Nations Framework Convention on
Climate Change to take measures aimed

at returning emissions of carbon dioxide
(C0,) and other greenhouse gases to
1990 levels by the year 20009, This
target will be reviewed if necessary in the
light of any new scientific evidence. For
this reason a major part of the assessment
is the Encrgy (carbon dioxide) rating,.

The aims of SEAM are 10:

¢ raisc awareness of how energy use in
buildings has a major impact on the
atmospheric problems of global
warming and acid rain;

e improve the quality of the internal
environment for school users, eg, by
providing, better air quality, adequat
ventilation and optimum use of
daylight;

e encourage the use of construction
materials and products which are of an
environmentally friendly nature,
niinimising the depletion of
non-renewable resources, destruction
of the tropical rain forests and wasteful
use of local resources; and

* make betrer use of schoo!l grounds and
resources for ecology, teaching,
recreation, and recycling.

The wider context to SEAM is that
environmiental issues are now included in
a number of National Curriculum sub-
jects, particularly geography and science.
Many schools are also developing,
environmental policies and have formed
environmental action tcans.

Environmental issues need to be
continually kept under review. Progress
continues in many areas such as rescarch
into allergies, non-toxic paints, varnishes,
polishes, wood preservatives and methods
and materials of construction.

New schoaols

The choices made in a new design will
have a considerable effect on the environ-
ment for the life of the building. For
example, the orientation and positioning
of the building, the type of engineering
services and the materials of construction
are all important.

Existing schools

Clearly, existing school buildings would
have difficulty in meeting some of the
equirements for new schools, such
as orientation. Hewever, most school
buildings will remain in use for many years
to come, so it is imperative that they arc as
benign to the environment as possible.
Fortunately, there are many steps that can
reasonably be taken to improve an existing
school.
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Environmental issues

SEAM identifies a list of environmental issues and
makes recommendations that headteachers and
governors can easily apply. This section lists the
environmantal issues which need to be assessed.
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2 Marsham Streer, London,
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available from the Roval
Socicety of Chemistry,
Burlingion House,
Piccadilly, London,
WIVOBN.
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How to use SEAM.

» Work through the following 23
environmental issues and allocate points
for complying with the recommenda-
tions.

e Complete the environmental audit
summary sheet on page 31 to produce
an overall SEAM radng for the school.

e Ifthe school has 15 points or over then
it can claim the SEAM certificate of
achievement, class A, B or C depending
on the number of points awarded. A
blank certificate is included with the
bulletin for the school o fill out. The
minimum rating for a new school
building should be €.

e As part ol a school's environniental
policy carry out an environmental
action plan. See page 19.

e Review the cnvironmental performance
by repeating, SEAM periodically,

1 Site selection for new buildings

1t is environmentally better to build on
derelict land or a previously developed site
(providing this is safe to build on and has
not been colonised by important wildlife}
than on a green field site. When in doubt
about the ecological value of a site, advice
should be sought {rom a protessional
ceologist. Surveys of ccology are available
thraugh the Roval Society for Nature
Conservation's Wildlife Trusts Partner-
shipth,

It is worth consulting the local authority
planning unit. They often employ a
wildlife officer and have lists of sites of
special scientific interest (SSS1s) and
locally significant habitats. Local amenity
groups might also be worth contacting,

When building on an existing or derelict
site where soil conramination is a
possibility, a specialist geological /environ-
mental consultant® should conduct a site
investigation including chemical analysis
of'soil samples. A full list of current titles
of Government publications on all aspects
of contaminarted land is available from the
Department of the Environment!®,
Advice on the assessment and remediation
of contaminated land is contained in
guidance published by the Construction
Industry Rescarch and Information
Association™),

Recommendation

Encouragement should be given for building on
and revitalising a previously derelict site or
other idle land if it has been made safe.
Developments, particularly green field sites
should respect wildlife habitats and retain
positive features of the landscape where
possible.

¢ One point is awarded for such sensitive
development of the site,

2 Sources of hardwoods and
softwoods

Wood is the most ecolegically benign of
the construction materials, Much less
cnergy is needed 10 manufacture and build
awooden building than a steel or concrete
onc. There are, however, some hardwoods
which are extracted from virgin forests in a
way which destroys the forest. Similarly
some softwoods such as redwood
{sequioa), cedar and cypress species are
being depleted. Mahogany, rosewood,
sapele and afrormosia are now endangered
species,

Forests are a solution to, not a cause of
global warming. A growing tree absorbs
carbon dioxide very efficiently. When a
tree approaches maturity its production
and consumption of carbon dioxide are
roughly equal. Mature trees are however
important to the water balance and the
overall ccosystem.

A sensitively managed forest with a
balance of young and mature trees is a
source of income as well as a solution 1o

7




the CO, problem. The number of trees
that need to be logged to provide an
income is small. In a typical West African
forest, for example, with over 600 tree
specices, less than 40 are used {or imber.

Tropical forests ave being, lost primacily to
agricultural seetdement (about 60% of the
arca cleared each year). This is the most
serious threat to rhe rain forests, Yet these
grow on a relatvely thin layer of soit
which cannor support cash crops or cartle.
These activitics are not sustainable and
after a few vears the land is left asa
wasteland. New areas of virgin forest are
then cleared cither by itresponsible
logging or worse still by deliberate
burning, of the forest causing a massive
increase in global CO,,

The other major pressures on forests are
demand for fuel wood, accidental and
natural fires, mineral exploitation and
mining activity, industrial and
infrastucture developments and human
settlements,

The development of a sustainable timber
trade discourages the destruction of’
torests for planting of cash crops or ro
provide grassland for ranching.

All the major wopical timber producing
countries are members of the Interna-
tional Tropical Timber Organisation
(I'TTO). Thev have collectively agreed a
target for the vear 2000 at the latest o
achieve sustainable management of all
tropical {orests. This is an ambitious but
realistic target.

The London Environmental Economics
Centre (LEEC) examined how the
tropical timber trade atfects deforestation.
[t concluded that trade interventions such
as bans, taxes and quantirative restrictions
mayv ‘reduce rather than increase the
incentives for sustainable timber manage-
ment and may acrually increase overall
reapical detorestation”.

Forests Forever of the Timber Trade
Federation have produced an architeess!
guide to specifying timber and woad
products. At present they advise against

Environmental issues

Virgin ramn foraest, Malawi,
[David Daniels}

Below: Amazon forest fire,
[Herbert Girardet/Environ-
meatal Picture Library]

Battom: Community Forest
Management Project, Papua
New Guinea, WWF UK]

Co




Environmental issues

Forestry organisations
Foresis Forever, ¢/o The
fimber Trade Federation,
Clarevile House, 20-27
Oxendon Street, London,
WI1M 8AD,

Tel 0171 839 1891
provides current information
on the availability of timber
from well managed sources.

Forest Stewardship Council
UK, ¢/o0 Hannah Scrase,
National Working Group
Co-ordinator, Oleuffynpon, Old
Hall, Llanidloes, Powys, Wales,
SY18 6P

Tel/Fax: 01686 412176.

References

A WWF Guide to Forest
Certification, 1995,
ISBN 1 85850 069 9.

Forest Strategy, Environment
Policy Department, ODA, 94
Victoria Street. London,
SWIE 5L,
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the specification *of wood from sustain-
able forests’ as the systems of certification
are inconsistent, have not been sufficienrly
developed and cover only some supplics.

Instead they suggest that the best way
forward is to ask that timber or wood
product seppliers should present a copy of
their formal environmencal policy for
those products. Preference can then be
given to supplicrs who have adopted the
Environmental Policy of Forests Forever,
or another comparable policy, and who
can provide evidence of commitment to
the policy.

The Forests Forever Environmental Policy
aims to ensure that timber companies
establish, as far as possible, where their
umber derives from and the nature of
forest managenient at source. 1t also aims
to strengthen communications on
cnvironmental matters between individual
UK rimber companics and rheir supplicrs,
and ¢ encourage supplicers 1o adopt
environmental policics and standards.

The policy currently has over 150
signatories, Signatories are encouraged to
use only those certificates of sustainable
forest management thar have been
authenticated by the national forest
authority of the supplying country.

Forests Forever also produces an extensive
database directory of national forest
policies in timber supplying countries.

The Forest Stewardship Council operates
a scheme of independent forest certifica-
tion designed to cncourage the forest
seetor to adopt principles of sustainable
development. The certification is based on
nationalt-level forestry standards compat-
ible with generally accepted internationaf
principles and is, therefore, in line with
the Forests Forever Environmental Policy.
The certification is being used in temper-
ate, boreat and tropical forests.

There are five independent certification
schemes in operation at present and same
national governments have developed
their own certification schemes.

|\j

Recornmendation

Timber and timber products should be obtained
from suppliers with an Enviranmental Policy
such as that of Foresfs Forever. Details of the
policy should be readily available to customers.

Preference should be given 1o timber from
{orests that are subject to an independent
certification scheme or a national certification
scheme. Independent schemes should be
based on nationat - level forestry standards. All
schemes should be compatible with generally
accepted international principles.

o For existing schools vne point and for new
schools up to two points are awarded for
specifying timber {rom a supplier with an
envircnmental policy.

e For existing schools a further one point and
tor new schools up to two points are
awarded where prelcrence is given to timber
from forests subject to certification
schemes compatible with internationaliy
accepted princtples of forest management.

3 Low NO, combustion equipment

Nitrogen oxides (NO,) are products of
combustion which are a major cause ol air
pollution. Emissions into rhe atmosphere
are from three main sources: power
generation, internal combustion engines
and combusrion equipment. NQO,
contributes to acid rain and to the
greenhouse effect through reaction with
phoro-chemical oxidising, agents,
particularly ozone.

Electricity generation from fossil fuels
produces high levels of NO,, On average
cach kWh of clectricity dehivered results in
approximately 1880mg of NO, at the
power station. For this reason no points
are awarded where electricity is used for
space heating,




Rocemmendation

Specify combushion ecipment itted with low
NO, emitting burners, which emit NO, at a rate
no higher than 150 mg/kWh of defivered
energy.

Environmental issues

« One point is awarded for specifying
combustion equipment which emits NO, at a
rate no higher than 150 mg/kWh of delivered
energy. Where electric heating is used no
points are awarded.

4 Use of recycled materials in
new buildings

The use of waste or recyeled materiais
saves both energy and raw materials.

For example, pulverised fuel ash from
power stations can he used to form blocks
conerete can be recycled as aggregare, or
waste paper can be made into insulation.

Architectural salvage of timber, bricks and
many other itemms can substandally reduce
waste and provide a source of high quality
buildung materials, particularly where
existing, buildiags are replaced by new
construction.

Recommendation

Encouragement should be given to re-use of
bullding materials or use of products manufac-
tured from recycled or waste matenal.

3

Above: Architectural )
salvage yard Below: Architectural salvage:
Reclaimed timber store

= One point is awarded for significant use of
recycled matenals or re-use of building
materals.

Below left: Cellulose fibre Below: Brick reclamation and
(waste paper) insulation recycling [Trevor Perry
[Warmcel] Environmental Picture Library]
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Environmental issues

Table 1

Ozone deplating chemical
(0DC}

CFCs (chlurofluorncarbons)
Carbon

tetrachloride
{tatrachloromethane}

o,

Halons

1.1,1 trichloroethane
{methylchloroform) CH,CCI,

Melhyttronuce

HCFCs
{hydrochlorofluorocarbons)

EC regulaton
3093/94

85% cul by 1/1/94
Phase ont by 1/1/95

85% cut by 1/1/94
Pirase oul by 1/1/95
Phase out by 1/i/94°

50% cut by 1,/1/94
Phase oul by 1/1/86"

HBFCs {hydrobromollurocarbons) Phase oul 1/1/96

Freeze at 199) ievels
frem 1/1/95
25% cut by 1/1/98

freeze at 2.6% of CFC
consumption + total
HCFC consumption in
1989 by 1/1/95

35% cut - 2004

60% cut - 2007

80% cut - 2010

95% cut - 2013

Phase out by 2015

* indicates provision for possible ‘essential use’ exemplion,

Montreal Protocol
{4th meeting in Nov 92)

75% cut by 1/1,/94
Phase out by 1/1/9t°

85% cut by 1/1/9%
[Phase out by 1/1/96°

Phase out by 1/1/94°

50% cut by 1/1/94
Fhase out by 1/1/96°

Phase ouf by 1/1/90

Frecze a1 1931 levels
from 1/1/9%

Freeze at 3.1% of CI'C
constumption + total
HCFC consumption in
1989 by 1/1/96

35% cut - 2004

60% cut - 2010

0% cut- 2015
99.5% cut - 2020
Phase out by 2030

Ozona Depletion  Global Warming

Tabls 2 Ozone Depleting Type
Chemical Potential Potentlal
{Carbon dioxide=1}

R11 CFC 1 4000
R17 CHC 0.8 8500
R2: HCFC 0.04 1700
R32 0 580
R113 CrC 0.9 5000
R114 CHC 0.85 9300
RIl5 CFC 0.6 7400
R123 HCIFC 0.014 93
R124 HCFC 0.03 480
R125 HFC 0 3200
R134a HFC 0 1300
R141b HCFC 0.1 639
R142b HCEC 0.05 2000
R152a HFC 0 140
R500 CFCHFC  0.74 3333
k502 HCFC/CFC 0.33 4038
HIZ211 Halon 5.1 ?
H1301 Halon 12 5600
H2402 Halon 6 ?
¢, 1.2 1400

L CH,Cct, 0.12 110

Reference

) The ozone layer,

Department of the

Environment, 95 EPQ53,

August 1995.

6 -
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5 Ozone depleting chemicals
{ODCs)

The vzone layer is found in the
stratosphere between 10km and 50km
above the carth’s surface. 'Fhis layer filters
aut the harmful wavelengths of uliraviolet
(UV) Jight from the sun. The term UVE
refers 1o solar radiation of wavelength in the
range 280-320 nanometres (nm), This is
only a small proportion of the total UV
radiation but is the most energetic and the
main cause of sunburn®, Even small
amonrts of UVB radiation can cause harm.

The effeets of an inerease in UVB radiation
reaching, the carth's surface could include
an increase in skin cancer, damage to the
immune system and damage to crops and
marinc life. Some man made chemicals such
as chlorofhuorocarbons {CECs) and halons
cause depletion of the ozone laver,
Internarional concern about the ozone layer
led o the adoption of the Montreal
Protocol in 1987. ‘The Enropean Union has
subsequently introduced tighter control
meastres on these chemicals,

Fle naturally generated ozone at high
altitude should not be contused with the
ozone near ground fevel which is cansed by
pollution and is harmful o heaith,

The latest EC regalation EC /3093 /94 on
ozone depleting chemicals came into foree
on the 1 January 1995, Table | summarises
the main EU rargets compared to the
revised Montreal Protocol,

In addition to causing, ozone depletion
these chemicals are "greenhouse gases'
causing global warming (See section 20).

The relative Ozone Depletion Potential
{ODP) and Global Warming Potential
(GWD) ol various CFCs and
hydrochlorofluorocarbons (HCFCs) and
other chemicals are given in Table 2 to
show the wide range of values for different
chemicals. Halons have high O values
which is why they were the first substances
to be phased out under the Montreal
Protocol.
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The LG regulation also contains contrals
on HCFCs 1o ensure thar they are used
only where they or CFCs have been used
previously, and where there is no accept-
able alternative, From the Ist January
1990 the use of HCEFCs in schools is
permitied only as fixing agents for laser
printers produced before that dare, as
refrigerants in air-conditioning units and
as refrigerants in domestic refrigerators
and freezers produced betore 31 Decem-
ber 1995,

Article 14 of the EC regulation states that
ODCs in conymercial refrigeration equip-
ment, in air conditioning equipment, in

equipment containing solvents and in fire

protection cquipment shall be recovered if

practicable for destruction, recyceling or
reclamation. This should be done during
service and mamtenance of equipment, as
well as prior 10 cquipment dismantling or
disposal,

Article 15 states that all practicable
precautionary measires must be taken to
avoid leakages from commercial and
industrial air conditioning, and relrigera-
tion equipment and from equipment
containing solvents during manufaciure,
instailation, operation and servicing,

Alternative refrigerants are now avalable
and should be specified where air
conditioning, refrigeration or heat
recovery is employed. Although air
conditioning is not normally used in
schools, it may be needed in swinuning,
pools and small areas with unavoidable
high heat gains from equipment.

In schools, halons are still present in many
fire extinguishers. The physical properties
of these gases make them most suited for
use in portable fire extinguishers ol the
tvpe encountered in school laboratories
and computer rooms. They are subject to
visual inspection and are not tested by
release of halons. They can be charged
for non halon extinguishers when due for
replacement and should be returned to
the manufacturer for disposal or recveling,
in accordance with Article 14 of the EC
regulation.

Thernsal insulation materials, which arce
usually manufacrured using CFCs or
HCFCs as the gas vo form the foam,
include rigid foams such as polyurethane
foam, extruded polystyrene and phenolic
foams,

HCECs and CECs are used because they
contribute 1o the thernal properties of
the praduct, are non-flammablc, stable,
cost cffective and have a low toxiciry,
However, there are now alternative types
ol insulation available, eg:

s cellulose fibre;

s mincral fibre;

« glass fibre;

s expanded polystyrene beadboards;

* polystvrene beads;

s cellular glass (foamglass): and

* rigid foams not manufactured
using HCFCs or CF s,

Acrosol cans with CIFC propellants
showld not be used.

Recommendations 7

Specily matenals which are CFC and HCIHC
free and do not use CFC or HCFC in their
manufacture for:

s insulation of buildings, freezers, ice
makers, refrigerators and cold rooms;

* fiexible and rigid foams in furniture,
beddmng, carpet underlay, and
packaging;

¢ refrigerants in refrigerators, freezers and
air conditioning systems;

s solveilts used for cleaming in electronics
or dry cleaning; and

* prapelfants in acrosols.

Do notuse 1,1,1 trichlgroethane as a
degreasing agent or solvent cleaner, in
adhesives or in typing correction fluid.

Replace halon fire extinguishers (trade
names BFC, BTM or DTE) at the end of therr
service life with non-halon types.

Do not use carbon tetrachlonde in chemicat
experiments.

o Two ponts re awarded for complying
with all the above recommendations

vk
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Environmental issues

Reference

Enquiry into Volatile Organic
Compounds, Report of House
of Commons Environment
Select Committee, April 1995.

6 Volatile organic compounds

Many building components act as a
source of volatile organic compounds
(VOCs). The most widely studied are
particulate boards, eg, chipboard, and
urea formaldehyde foam insularicn
(UFFI) which emit formaldchyde and
other aldehydes.

Paints, wood preservatives, varnishes,
floor coverings and furniture can cmit a
variety of VOCs. High concentrations of
VOCs create an unpleasant working
environment and can cause illness. Wher-
ever possible, designers should specify
materials which have a low VOC content.

Water based paints arc widely available as
an alternative to solvent based paints.
They avoid the dangers of VOCs
produced during application and are
generally considered to be safer to use,
However, they contain biocides and other
chemicals which may be toxic and can be
as damaging to water supplics as solvent
based paint, depending on the sensitivity
of the waters to which they are released.

Other options are high solids paints,
chemically cured paints and paints made
from natural plant oils and resins, plant and
bees waxces, and carth, mineral or plant
colours. Natural paints are being produced
on a small scale and are porentally more
environmentally benign, partcularly if the
harvesting of plant resing provides a means
of sustainable forest management. How-
cver, it should be remembered that natural
paints can be as toxic in use as more
conventonal paints.

VOCs should be avoided in building work
such as decoration, refurbishment or
upgrading of thermal insulaton. Mainte-
nance work should be planned to mimmisc
cxposure of a building's occupants to
VOUGs. For example, this might involve
work during school holidays and providing
high ventilation rates after completion to
remove odours before re-occupation.

Some classwork activir'es use VOCs in
plues, solvents and 1+ vpellants in aerosols

wm,

which ar¢ hazardous to health and ad
equate ventilation is needed. Whiere
possible sources of VOCs should be
avoided in classwork.

Where the use of VOCs is unavoidable the
recommended health and safety precau-
tions must be followed. Failure to do this
can resule in prosecution under the Henlth
and Safety ar Work erc Act, 1974.

Recommendations
As a general rule designers should comply with
the foliowing guidelines:

s yse varnishes with low solvent content, or
leave surfaces unvarnished;

* use water based paint or paints with natural
solvent bases for interior decoration;

* avoid use of particle boards and urea
formaldehyde foam insulation (UFFY), or use
only in accordance with British Standards;

e do not use products which could emit
naphthalene;

* avold aerosol cans that use VOCs as
propellants; and

* where exposure to YOCs cannot be avoided
take the recommended Health and Safety
precauvfions.

¢ New schools 1
Cuie point is awarded for miting the use of
construction materials containing high
levels of VOCs.

A further point 1s awarded for limiting the
use of VOCs in building work.

* Existing schools
Two points are awarded for limiting the use
of VOCs in classwurk.

7 Harmful substances

Avoid using harmful cleaning agents such
as disinfectants contining cresol,
trichlorophenol, benzalkonium chloride
and formaldehyde, and detergents con-
taining phosphates.

Some batteries contain mercury or
cadmium which are both highly toxic and
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can casily contaminate ground water
supplies if disposed of in land fill sites.
Rechargeable batteries cost 2 or 3 times
as much as disposable batteries but can be
recharged up to 1000 times. The manu-
facture of batteries can consume up to 50
times the energy they produce.

Care should be taken in disposing of used
clectric lamps. Some local authorities treat
fluorescent tubes as hazardous waste.
Other bulbs should be disposed of in
compliance with manufacturers' recom-
mendations.

Schools should implement safc methods
of disposal of waste matenials that pose a
health risk, eg, oil, metal swarf, wood and
ceramic dust and chemicals. Secure
storage should be provided to reduce
health and arson risks.

In some areas, particularly those on
granite rock such as Devon and Cornwall,
there is a high background level of the
radioactive gas radon. In these arcas it
may be neccssary to take precautions to
reduce radon levels in buildings®. These
measures involve sealing the foundations
ind ventilating the gas from below the
ground floors. Guidance is available from
the NRPB,

Environmental issues

s QOne point is awarded for complying with
these recommendations.

Recommendations
» Specify cleaning products which do not
harrn the environment.

» Use solar cells or rechargeable batteries
instead of dispusable batteries where
possible.

* Only use mercury-frae and cadmium-free
batteries.

« Do not mix old and new batteries as the life
of the new ones will be reduced.

= Buy portable equipment such as PCs which
have nickel hydride battery packs in
preference to nickel cadrism packs.

* Use manufacturers and suppliers who will
take back batteries for recycling.

s Dispose of waste materials that pose a
health risk in a safe way.

» |n areas with high background l2vels of
radon take the recominended precautions.

8 Lead-free paint

Lead is a poison which has been shown to
cause brain damage particilarly in young
children. Lead from paint can be ingested
by children and decorators are exposed
during painting and when stripping old
paint. Recent UK Legislation® prohibits
the use of lead carbonates (white lead)
and lead sulphates in paints, except in
those used to restore or maintain historic
finishes to listed buildings and works of
art. However, there may be some residual
stocks of these paints, supplied before the
28th February 1992 which can still be
legally used.

Recommendation
l.ead-free paint should be specified.

* One point is awarded for specifyti g
the use of lead-free paint.

9 lead pipework in existing
schools

Lead pipework for drinking water supphzs
is a health hazard. This is increased in
areas with plumbosolvent water, ic soft
water, particularly where the warer is
acidic. In schools built before the carly
1950s, where there is a likelihood of the
presence of lcad pipework, its cxtent
should be assessed and a programme
drawn up for its removal.

Recommendation

Check for the presence of lead pipework.
It present, draw up a progiaimme for its
removal.

* One point is awarded for chacking for
the presence of lead pipework and if
appropriate drawing up a programme
for its removal.
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Environmental issues

Top: Ponc dipping
{London Wildlife Trust]

Bottom: Nature trail

Further guidance
Building Butletin 71. The
QOutdoor Classrcom, HMSO,
1590, £14.50,

ISBN 0 11 270730 0.

Bullding Bulletin, School
Grounds, a gutde to good
practice (planned for 1996).

Wildlife and the school
environment, RSPB and LTL,
1991 £2.50, 1ISBN 0 903138
51 4.

Guidance and publications on
grounds related issues
including education, design,
management, mamntenance
and environmental auditing,
can be obtained from Learning
Through Landscapes, address
on p.26.

Expert advice is also available
from School Gran{s Scheme,
English Nature, Northminster
House, Peterborough,

PEL TUA, Tel: 0733 340345.

10

10 School grounds

Well developed school grounds provide
tor, and encourage, positive pupil atti-
tudes to play, sports, and recreational
activitics, They help to prevent the
negative attitudes which can be associated
with boring, overcrowded and fearureless
plavgrounds.

A variery of spaces can be created by
varving surface treatments, imaginative
planting and the provision of features
such as benehes and tables. This will
encourage small scale and more passive
outdoor actisitics.

Trees and shrubs can {form focal screcning
o specialist acriviey spaces. Larger shelter
belts can improve comfort conditions by
making plaving ticlds less windswept and
reducing the heat loss from buildings.
Hedges planted against boundary fences
can give the landscape a sotter

€

appearance. Thorny shrubs can also form a
physical bacvier to intruders.

Existing ecological features of a site may
well be worth preserving, ‘['rees and
hedgerows provide links with the past and
their retention could be a valuable asset, if
appropriate to the overall landscape
design. However old trees can sometimes
be dangerous. A mree survey, in accordance
with British Standard BS 8583: 1980 Tiees
in relation to construction, should be
undertaken.

School grounds are an educational
resource that can uscfully support the
curriculum, however they are often under
used. In such instances, thought might be
given to outdoor developments which can
support both learning and leisure activi-
tics. Developments might include the
creation of nature resources planted by
pupils as part of classwork. Making bird
boxes or introducing renewable forms of
energy, eg. solar cells, wind generators or
water rurbines, are other possibilitics.
Sources of renewable energy would in
most cases be for purposes of demonstra-
tion, although there are some locations
where they might be economic.

Before making changes to the landscape
and developing ourdoor areas, it is impor-
tant to involve the whole school rather
than to rely on one or two enthusiastic
individuals. A school grounds develop-
ment plan, which brings together a
practical balance of ideas, should be made
after consulting a permanent support
group, including pupils, staff and parents.
Where possibie the wider community
could be encouraged to help.

Recommendation

Involve staff, pupils and parents in developing
school grounds that are stimulating,
environmentally friendly, enjoyable to work
and play in, and of benefit to the school and
community as a whole.

* Up to 3 points are awarded for development
and maintenance of school grounds that
meet the above recommendations.
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11 Recycling facilities and waste
disposal

Recyeling of waste avoids envirorimental
degradation due to landfill tpping and
provides scrap materials, saving both raw
materials and energy. Common materials
which can be recyeled are: paper, card-
board, aluminium (cg, cans and foil),
metals from craft design and technology
projects, garden refuse via composting,
plastic and clothing. Advice on reeveling is
available trom Waste Watch (see address
on p.30).

Environmental purchasing

Some schools have extended their
environmenta] poliey to include a
commitment to purchase more
environmentally triendly products and
materials. Careful choice of products can
minimisc waste due to packaging, usc of
non-biodegradable materials, built in
absolescence, ete. Green consumer guides
can help to make the right choices. This is
perhaps more important than the
reeveling of waste materials as the waste
may, in many cases, be stopped
altogether.

12 Ventilation

The design ot a naturally ventilated
building should aim to achicve a high
quality of indoor air and good control
over ventilation. The School Premises
Regulations®? require that, as far as
possible, schoal buildings should be
naturally ventilated. Exceptions ro this are
WCs, changing rooms, kitchens, laborate-
rics, ete, which may require mechanical
ventilation. Natural ventilation should be
controllable, allowing users to adjust the
ventilation rate as necessary. Inorder to
achiceve this control, designers should
sclect appropriate tvpes and sizes of
window openings and trickle ventilators.

Where dir contamination may result from
work processes, cg, chemical experiments,
wood machining, heat trearment, cte,
proper local extraction in the form of
fume cupboards or ventilation hoods
should be provided to mecet the reqguare
ments of COSHH (See Section 18y,

Environmental issues

’ Recommendations

Provide separate bins for collection of waste
| and a secure store to enable successful

} recycling.

Introduce an environmentally friendly purchasing
policy.

* New and existing schools
Two points are awarded for provision of
separate bins and a secure store for
recycling waste materials.

» Existing Schools
A further point is awarded to schoals who
have an environmentally friencly purchasing
policy.

Recycling facilibes at National
Centre for Alternative
Technology, Machynlleth,
Wales

Recommendation
Building design should provide controllable
nalural ventilation in most areas. Mechanical
ventilation and local extract ventilahon should
only be provided where necessary

« Up to 3 points are awarded for good
ventiation.
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Natural ventilation
Kingshurst City Technology
College

Reference

{1) The Education (School
Premises) Regulations 1596,
Statutory Instrument, SI 1986
Ng. 360, HMSO
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Enviro’ mental issues

A well daylit classroom
Swaniea Secondary Scheol,
Loridon Borough of Tower
Hamlets

13 Lighting

In new designs, daylight should be the
predominant form of lighting in most
working arecas, and energy efficient
lighting should be employed.

While little can be done to improve the
quality of daylighting in existing schools,
it is important that teachers are discour-
aged from blocking windows with display
boards as it reduces the amount of

References

(1} Managing School Facilities
Guide Saving Water, DFE,
1993, HMSQO, £3.95,

ISBN Q 11 270851 X,
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daylight available, Schools can also ensurc
that electric lighting in teaching arcas is
up to the required standards, is tlicker-free
and does nort create glare.

Lights can be arranged to be switched in
rows parallel to the windows. This allows
the lights furthest from the window wall
to be switched on independently from
those nearer the windows. This minimiscs
the number of lights which need to be
switched on at any time.

Energy saving lamps and controls can be
incorporated inro the lighting system and
children generally made aware that they
should switch the lights off every rime
they leave a classroom unoccupied.

Recommendation

Maximise the use of daylight and provide
energy efficient lighting to School Premises
Regulation standards, of good colour qualty,
glare and flicker-free.

+ One point for existing schools and up to 2
points for new schools are awarded for
integrated design of high quality
daylighting angd electric lighting.

+ Upto 2 further points are awarded if the
electnc lighting installation is energy
efficient and incorporates lighting controls
or switching arrangements to maximise
energy efficiency.

14 Water economy

Water 15 a valuable natural resource which
is delivered at considerable cost to con-
sumers, via treatment plants and pumping
stations. Reducing consumption and
eliminating risks of coutamination of
water supplics will help prevent depletion
of reservoirs, assist towards the mainte-
nance of levels in rivers and other warer-
ways. This will reduce the harmiful knock-
on effects on wildlife habitats due to low
watcer fevels.

Water conservacion will lead to a reduc-
tion in the energy used to maintain
pumping and in cttluent treatment plants.
It will also reduce water hills. Collection
and use of rainwater and re-use of domes-
.tic waste water are possible as well,

Recommendations

New designs should incorporate features in
addition to those requirad by the Water Byelaws
to substantially reduce water usage.

Existing schools should encourage economy in
the use of water and take steps to reduce
usage. The Department's guide Saving Water in
Schools’ gives turther agvicet!).The following
measures wilt decrease the demand for publicly
supplied water:

install automatic unnal flush controts;

provide low flush voiume WCs,

install a generous «  -wision of tsolating vaves
to prevent the nee.. 10 drain down the system
during servicing;

fit timed operation taps, etc;

check for leshs on a regular bas:s;

« locate water meters in eastly accessible
positons to help monitor for leaks; and
mnitor and target water consumption.

One point 1s awarded where 4 of the above
measures have been taken (o reduce water
usage.
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15 Water quality

Poor maintenance of cold water systems
can lead to contamination of water
supplics. The main arcas of concern are as
follows,

Cold water tanks:

» often oversized or with wrongly
positioned inlet and outets,
leading to stagnation;,

¢ displaced, loose, poorly-fitting or
‘improvised’ lids;

¢ Jack of meshing on warning and
overflow pipes to prevent ingress of
dirt, insects, vermin cte;

¢ inadequate insulation;

v submerged inlet pipes (back-siphonage
risk);

e significant internal corrosion;

o dirt and debris in water;

¢ providing supplies to kitchens and
handbasins where they may be used tor
drinking water; and

® poor access to tank for maintenance.

Pipework:

¢ no records of pipework; and

¢ redundant pipework still connected,
producing stagnant scctions of water.

Non compliance with the Warer
Byelaws'" Jeading to risk of
back-syphonage, causing contamina-
tion of drinking water supplies:

* appliances connected to the mains
withour double check valves or other
suitable backflow prevention devices
(interposed cistern or air gap); and

* inadequate air gaps on sink taps.

Recommendations

Water storage tanks shauld not be oversized,
should be inspected pericdically and mamntained in
a hygienic condition. Hoses ar.d equipment should
be fitted with the correct backflow prevention
devices. Water supply systems should comply with
the Water Byelaws.

As part of a water consumption audit and vzater
saving inihative, the pipework should be traced
and a plumbing dagram prepared. Pipework
should be colour coded and redundant pipewark
removed.

« Two points are awarded,
one for each of the above recommendations.

16 Legioneliosis (including
legionnaires’ disease)

Ingestion of the Legionella orpanism by
inhalation can give rise to Legronellosis,
but the risk of infection is low. Acrosols
produced by hot water services, such as
showers and spray taps, arc potential
sources of infection.

Although there have been no known
outbreaks of Legionaires” disease in
schools, and as a rule children are nor very
susceptible, this is no reason for compla-
cency. Schools need to be aware of the
dangers and their responsibility to main-
tain hot and cold watcr systems properly.

In accordance with the HSC Approved
Code of Practice The prevention or control
of legionellosid®, risk asscssments are
required for certain water systems,
including hot water systems cxceeding a
volume of 300 litres. Where a reasonable
foresecable risk is assessed, management
plans should be drawn up and maintained
to minimise the risk by regular inspection,
maintenance, cleaning and treatment
procedures.

Whilst surveys have shown legionclla to be
present in quite large numbers of water
systems, such as those found in hospitals,
schools and office blocks, only rarely do
these appear to give rise to infection.

It is generally not possible to completely
and permanently eradicate the bacreria.
Therefore, in practice, the danger of
intection is addressed by the application
of good cngincering practice to cnsure
the bacteria is prevented from proliferat-
ing. A considerable amount of guidance
has been issued on the risks. Compliance
with HSE(G)70 The control of
Iegionellosié® and HSC Approved Code of
Practice The prevention oy control of
leionellosid? is a minimum requirement,
Good practical guidance is also available
in CIRSE TMI13 Miuimising the Rishs of

Legionnaires’ Disease™.

Steps should be taken to minimise the
ippurtunity for growth of Legionclia,

i8
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References on water quality
(1) Water Research Council,
Water Supplies Byelaws Guide,
2nd edition, 1989, £7.95,
ISBN 0 90215671 3.

Water Research Council, The
Water Fittings and Materials
Directory,

BS 6700: 1987, British
Standard Specification for
Design, installation, testing and
maintenance of services
supplying water for domestic
use within buildings and their
curtillages,

ISBN 0 580 15769 5.

CIBSE Guide, Section 84:
Water Service Systems, 1986,
ISBN 0 9009533 30 6.

References on legionellosic
{2) Health and Safety
Executive, HSC Approved code
of practice, L8, The prevention
or control of Legionellosis
including Legionaires' disease,
1991.

{3) Health and Safety
Executive, HSE(G)70 The
control of legioneliosis
including Legionaires’ disease,
1991, ISBNO 1 882150 4.

{4) Chartered Institution of
Building Services Engineers
{CIBSE), Technical
Memorandum 13, 1991,
Minimising the risk of
Legionnaires' disease,
ISBN 0900953 52 7.
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Environmental issues

14

It muliiplies in warm water (approxi-
mately 26 to 46°C) and will thirive in the
presence of scale or debris. Thus the
temperature ol cold water supplies should
be kept below 20°C. Hot water should be
stored at a temperature of 60°C or above
and distributed ¢t a temperature of 55°C.
However for occupant safety, the
temperature at point of use should not be
above 43°C for all primary and nurscry
school supplies, for baths and showers
and where occupants are severely disa-
bled. This may be achieved by thermo-
static mixing at the point of use.

It is reccommended that hot water supplics
to washbasins in nursery and primary
schools are limited to 43°C. Systems for
washbasins in secondary schools using
local, point of use warer heaters, with
capacitics of less than 300 fitres, can e
run at lower storage temperatures if the
water at the draw ofl poiuts is above

46"C.

Because the organism thrives in warm
(but not hot) water, the length of piping
carrving bot and cold water (eg, after a
thermostatic mixer valve) must be kept to
an absolute minimum, certainly less than
2 metres. Preferably each shower head
should have its own mixer valve, Similarly.
the length of pipes feeding washbasin hot
taps should be minimised, especially with
spray head taps which could generate an
aerosol containing Legionelln; point of use
water heaters may be preferable to
centralised hot water systems.

Past outbreaks of legionnaires® discasce
have only been assoctated with systems
that have been neglected, or where the
routine operation has changed. Frequent
monitoring of the aperation of the system
and factors encouraging rapid muhiplica-
tion of bacteria are therefore vital control
measures. '

Excessive periods of stagnation (in tanks
or 'dead legs') should be avoided, and
storage tanks must be maintained in a
clean condition.

Particnlar artention should be given o
the effective maintenance of systems as

recommended in CIBSE TMI 3.

As sampling, for legionella will often yvield
positive results, 1t is not advocated as a
routine measure because it can cause
unnecessary alarm and anxiety to all
concerned, or at the other extreme,
complacency and relaxation of standards.
Sampling, is expensive, and since no firm
conclusions can be drawn from the
results, the random sampling tor
lggrionella does not represent good value
for money.

On the other hand, monitoring general
water quality can provide a fair indication
of system conditions. This, together with
a package of other routine measures
recommended by HSE, will draw
attention to potential problems as they
develop.

Recommendations

Steps should be taken to minimise the
opportunity for growth of legionella within
the water supply systems.

» One point is awarded for the above.

17 Asbestos in existing buildings

Natural fibrous silicate materials known as
asbestos have been, and still are, in
common usc throughout the world. The
use of asbestos products in building has
been widespread and the majority of
existing buildings contain asbestos in
some form.

Airborne asbestos fibres are very hazard-
ous to health. The main arca of risk is
work on existing buildings. In general,
fibres are not released unless asbestos
materials are disturbed or damaged.
FHowever, asbestos materials that are
accessible to pupils will need special
consideration, as they may be vulnerable
to accidental or deliberate damage.
Surveys should be made to locate ashestos
in existing buildings.
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Omnice asbestos has been identified there
are three options:

¢ leave the material in place without
scaling and introduce a management
svstem to keep its condition under
review;

¢ Jeave the material in place, seal or
enclose it and introduce a management
svstem to keep its condition under
review: or

s remove and dispose of the asbestos,

The first option is preferable when
asbestos materials are sound, undamaged
and not prone to damage, and not
releasing fibres. Otherwise, the second
option should be considered as a poten-
tally better alternative to removal.

The management svstem referred 1o
might include the registration, notifica-
tion and labelling of materials and their
periodic inspection.

A record svstem should be developed o
provide data on:

* Jocation of materials containing ashestos;

o arcas where asbestos has been removed
or encapsulated; and

* analysts’ reports.

It is decided to remove asbestos materi-
als, apprepriate precautions should alwayvs
be taken. All work with asbestos is strictly
regulated by the Conrrol of Asbestos ar
Work Regulations 1982V, These Regula-
tions not anly impaose duties on employ-
ers to protect their emplovees trom
exposure to ashestos, but also extend this
duty to include the protection of anvone
clse who may be attected by the work. In
addition, work with ashestos insulation
and coating (including its removal) is
further regulated by the Asiestos (Liceis-
ing) Regqulations 1983, and must only be
carried out by specialist firms licensed by
the Health and Safery Executive.

Work can only be carried out if the
employer has identified the type of
asbestos involved, or assumed it is
crocidolite or amaosite, and made an
adequare assessment of the exposure to
asbestos involved in the work.

Further advice is available from the

P and in

Department of the Environment
the Deparement for Education and
Employment's memorandum*®, Detailed
information and advice about the statu-
torv requirements refating to asbestos can
bie obrained (rom arca offices of the

Health and Safery Fxecutive,

Environmental issues

Recommendations
1. Existing buildings should be surveyed.

2. Where asbestos has been identified a
management system should include the
registration, notification and labelling of
materials and their periodic inspection,

3. A system should be developed to record:
* location of materials containing asbestos;
* areas where asbestos has been removed
or encapsulated; and
e analysts' reports.

= Qne pont 1s awarded for each of the above.

Asbestos insulated hot water
storage calorifiers that have
been encapsulated and
labelled

References on asbestos
{1) Heaith and Safety
Commission, Controf of
Asbestos at Work Regulations
1887, HMSO, 1988,

1SBN 0110781155

and the Approved Code of
Practice {COP21),

ISBNO 11883984 5.

(2) Asbestos Materials in
Buildings, third edition 1991,
Department of the
Envircnment,

London: HMSO, £4.80,

ISBN 0 11 752370 4.

(3) Administrative
Memorandum 3/86
{Department of Education and
Science), The use of asbestos
in educational establishments,
avatlable from the Depariment
for Education and
Employment.
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References an Health and
Safety

(1) Management of Health and
Safety at Work Regulations
1992, (S11992/2501), £2.30,
ISBN 0 11 025051 6.

Workplace {Health Safety and
Welfare) Regulations 1992,
{811992/3004), £3.10,
ISBN O 11 025804 5.

Provisions and Use of Work
Equipment Regulations 1992
(PUWER), (S1 1992/2932),
£3.10, ISBN 011025849 5.

Manual Handling Operations
Regulations 1992,
(511992/2973), £1.55,
ISBN 0 11 025920 3.

Personal Protective Equipment
at Work Regulations 1992,

(S1 1992/2966), £2.70,
ISBNQ 11025832 Q.

Health & Safety {Dispiay
Screen Equipment) Regulations
1992, (§11992/2792), £1.90,
ISBN 0 11 025919 X.

(2} Health and Safety at Work
etc Act 1974, HMSO,
ISBN O 1054 3774 3.

{3} Building Services Engincers
Guidance Note GN2: 1993
Healthy Workplaces, CIBSE,
£6.99, 15BN 0 900953 586.

(4) Workplace (Health, Safety
and Weltare) Regulations
1992, Guidance for the
Education Sector, HSE Boaks,
1995, ISBN 0 7176 1049 7.

(5) Contractors in schools,
Information for headteachers,
schoof governors and bursars,
IAC(L)98, HSE Bocks, 1996.

{6) The Control of Substances
Hazardous to Health Regulations
1988, (51 1988/1657), £3.30.
ISBNQ 11 087657 1.

{7} Electricity at Work
Regulations 1989,

(S 1989/635), HMSO, £2.65,
ISBN 0 11096635 X.

CIBSE Lighting Guide, Lighting
for Visual Display Units, LG3,
Revised 1996.

Guidance on maintenance
CIBSE TM17, Maintenance
management for buiding senvices,
1990, ISBN 0 900953 44 6.
Building Bulletin 70,
Maintenance of mechanical
services, DIEE, HMSQ, 1990,
£10.95,I1SBN 0 11 270717 3.
Building Bulletin 76,
Maintenance of electrical
services, DFEF, HMSQ, 1992,
£13.50,ISBNQ 11 270799 8.

16

18 Heaith and safety

Health and safery regulations affect
classroom activities and building work as
well as the design of the built environ-
ment.

The Management of Health and Safetyar
Work Requiations 1992V made under the
Henlth and Safery nr Work ere, Act, 19743
reguire employers to carry out risk
assessments, They were introduced as a
six pack of regulations’™. CIBSE have
produced a guide to these for building
services engincers®. Guidance for the
education sector to the Workplace Regu-
lations and on contractors in schools has
been produced by the Health and Safety
Commission®®),

The Regulations include the assessments
demanded by previous legislation such as
the Control of Substances Hazardois to
Health Regulations 1988(COSHH)' and
the Eleerricity at Work Act, 19897 as well
as those covered by more recent
legislation.

Many of these regulations have impiica-
tions tor the school environment. For
example COSHH aflecrs the provision of
ventilation as described in Section 12.

Recommendations

The following are requirements of the

Management of Health and Safety at Work

Regulations and should be complied with:

1. there should be a written policy statement
on health and safety;

2. suitable and sufficient risk assessments

should be conducted;

nisk control systems and procedures should

be introduced and followed; and

4. all staff should be given health and safety
training appropriate to their duties.

w

* For new designs
Up to 2 points are awarded for involverment
of the chient and user in the new design, in
connection with incorporation of risk control
systems and procedures to comply with
Health and Safety legislation.

For existing schools

Up to 2 points are awarded for conducting’
risk assessments and arranging training for
staff.

19 Maintenance

Designs which do not facilicate casy
maintenance of building systems and plant
in accordance with manufacturers® insiruc-
tions may lead to health hazards for a
building’s users, high use of primary
energy and harmfud emissions to the
atmasphere.

Designers shoutd develop buildings which
require little maintenance during their
proper operation and facilitate case of
maintenance by virtue of focation of plant
and equipment.

Designers and building managers should
minimise any health hazards which may
result from lack of appropriate mainte-
nance to buildings.

Itis crucial to keep proper, up-to-date
drawings and a full ser of maintenance
records.

Operator training in the use of equipment
is cesential.

Recommendation

New buldings shouid be designed for ease of
maintenance and reduction of heaith hazards.
Ensure that proper drawings and records are
provided and caretakers and other operators
are adequately trained in the operation of afl
plant and equipment for which they are
responsible.

L.

« Upto 2 points are awarded if the schoo!
has a fuli sel of record drawings and
operation and maintenance manuals.

o Up to 2 further points are awarded if full
training is arranged for the carelaker and
others in the use of healing and other
controls.

REST COPY AVAILABLE

21




20 Energy (carbon dioxide) rating

Since the beginning ot the industrial
revolution 200 years ago carbon dioxide
(CO,) levels have risen from 280 parts per
million (ppm) to their present level of
358 ppm. Annual variation is duc prima-
rily to the production and withdrawal of
CO, by vepetation. Levels of CO, have
risen ar about 0.5% per year over the last
4 vears.

Increased emission of gases such as CO,
may result in a warming of the carth's
surface. This global warming may causce a
rise in sea levels, flooding of coastal
regions and catastrophic changes in
climate. As a response to this serious
ccological threat the UK has commitred
ftself to reducing CO, and other green-
house gases 1o 1990 levels by the vear
2000.

[alf of the CO, emitted in the UK results
trom energy use in buildings. This'is for
space heating, hot water, lighting and use
of appliances. Ttis therctore important
that schools use encrgy as cfticiently as
possible. This will:

« help to protect the environment by
reducing, the emissions of CO, and
oxides of nitrogen;

¢ conserve limited sopplics of fossil fuels,
and

¢ save money.

Clearly the performance of an existing
school will depend to some exrent on the
buildings, but it also depends to a large
exrent on management and good house
keeping measures (see section 21),

A building which is particularty old and
inetlicient in terms of encrgy can be
improved if reasonable steps are taken to
reduce energy consumption through
good housckeeping measures. Common
problems i existing buildings are:

¢ poor insulation of the building, fabric:
¢ lack of control of heating;
« inetlicient boiler plant and hearing
distribution systems; and
» inctheient hot water systeme.
A

Energy (Carbon Diexide) Rating
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The appendix starring on page 20 gives a
calculation method for new and existing,
schools to predict the annual carbon
dioxide production vahie, The resulting,
values are compared with the target bands
for new and existing, schaols shown in
fipures I and 2 of the appendix and a
corresponding number of points is
awarded.

Recommendation
Mimimise the production of carbon dioxide due
to energy use.

* The following numbers of points are
awarded for the various energy (carbon
dioxide) ratings. See figures 1 and 2 on
page 20 of the appendix for graphs
showing the bands A to F for piimary and
secondary schools.

Type of New Existing
construction buildings  schools
Band Number of points

A 7 11

B 9 g

C 3 7

D 2 5

4 1 3

F 1

Monthly atmospheric CO.
concentrations at Mauna |.oa
increased from 315 parts per
million by volume {ppmv) in
1959 to 356 ppmwv in 19920,

Reference

(1) Keeling, C.D., and
T.P.Whort, 1994. Atmospheric
records from sites n the 310
ait samphng network. pp.16 -
26.In T.A. Boden, D.P. Kaiser,
R.J. Sepansk!, and F.W. Stoss
(eds.), Trends '93:

A compendium of Daia on
Global Change.

ORNL/CDIAC - 65. Carbon
Dioxide Information Analysis
Center, Oak Ridge National
Laboratory, Oak Ridge, Tenn.,
U.SA
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Environmental issues
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Department for Education and
Employment, Managing school
facibties, Guide 3, Saving
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ISBN O 11 270880 3

Department for Education,
Building Bulletin 73, A gude to
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HMSO, 1991, £8.50,
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Watford, WD2 7JR,

Tel: (01923) 664258.
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21 Energy management

The management of a building can
enhance or nullify the design eflort
expended to achieve efficiency and tow
firel consumption. As these Guidelines

are intenaed w aid chergy conservation in
existing buildings as well as in new, a
short sammary of good management
pracrice is appropeiate,

Chechlist of energy management measuras

1. In the heating season, do hot cool overheated rooms by opening windows or using extractor fans.

Adyust the heating system instead and where possible set thermostats to give the recominended
raom temperatures, If additional venulation 1s stifl required, open windows the minimum amount or

heating requued.

(&%)

supplied to untised areas.

aperalion.

-

use {ans for the mimimum period. Ixces.. ventilation causes over-coolng and an increase in the

2. Economise on the use of hot water, subject of course to the need for cleanliness and hygiene.
Caretaking and purchasing staft should be given information on cotd water clezning compounds.
These can eliminate the need for hot waler for cleaning during periods oul of normal school hours.

. Lncourage staff and pupils to wear clothes that are suitable for the required temperatures.

4. If separate zones of a bullding can be heated indeper.denily, aliocate rooms for both daybime
and out of schoo! hours use so {hat the plant 1s used :conomically, and heat and light are not

Start heating plant no earlier than 's necessary to achieve normal working temperatures by

the beginmng of the occupied penod. The plant can be turned off some time before the end

of occupation, Optimum stop/start controls can achieve this. H a Bulding Energy Management
System (BEMS)1s installed a member of staff should be trained to use it and be responsible for ils

6. External doors should be kept closed as much as possible in cold weather and all vandows
closed overmghtl. Blinds o1 curtams drawn at dusk will help conserve heat overnight,

7. Equipment with high electrical power consumption shouid not be used at times during the
winter months when tne total electrical load from other sources 1s ikely to be near the max: wm
demand imit, The maximum demand meter measures the amount of electricity being used . ¢ any
instant. The highest reading in any month or quarter (depending on the tanif) 1s often used to
caiculate the standing charge. The increase in standing charge caused by exceeding the limit can
nceease the cost of the electricity for the winter quarter by as much as three times.

HManaging

Guide 3

schoo!

faclities

BEST COPY AVAILABLE

Recemmendation

Appoint an ene, gy manager or make a
member of staff responsible for energy and
conduct an energy awareness campagn.

* Existing Schools
One pont is awarded #f the schuoi has an
energy awareness campaign and has
appotnted an energy manager or given a
member of staff responsibility for energy.

23




22 Home to school transport
policy

Transport is often the larpest use of
energy associated with schools, Tt also has
the largest environmental impact caising
a large amount of pollumion including,
nitrogen oxides (NO,).

School traftic can present @ high risk 1o
pupil safety, Pupil drop-ofl zones are
often hazardous areas due to the large
number of vehicles and the mix of cars,
buses, bicveles and pedestrians.

Fifty vears ago most puptls travelled 1o
school by foot or bicvele but today most
come by car. One reason is that pavents
no longer feel confident thar young,
children will be sale walking or cycling,
Alone.

Local cducation authorities often provide
bus passes or special bus services, and
schools usually provide cvele racks. This
encourages pupils to use alternative
methods of transport to the car. They are
also providing safe drop-off points and
separating, bicveies and pedestrian traflic.

Recommendation

Develop a comprehensive policy on home to
school transpert. Fhis should include energy use,
enwronmenlal damage and the health and safety
of pupils.

s Up to 2 pomts are awarded where schaols
have a comptehensive policy an home to
school transport.

23 School environmental policy

SEAM gives an inidial rating 1o schools
according to the number of points
obtained. The next step to improve
chvironmental performance further is to
develop an environmettal policy and an
action plan.

An environmental policy encourages the
'wreen’ management of the school
grounds and buildings. [t provides a
framework to ensure that pupils:

%

Environmental issues

e learn abour the environment and
related imporant issues;

* develop positive attitudes and a
commirment to environmental
protection; and

o acrively participate i resolving,
cnvironmental problems.

A policy will enable the whole sehool
commuaity to be involved in decisions
about their environment.

The policy statement can be formally
included in the school building and
academic development plans and can be
implemented by the formarion of an
environmental action team fed by a
member of staft,

The BRE are developing a ‘toolkit' on
computer disk which will enable schools
1o tuke their environmental management
further and ro decide on the best forms of
action to take. This will be made available
1o schools on computer disc free of
charge®. The Tidy Britain Group'® are
running the Eco-Schools award scheme
which encourages a whole school
approach to environmental education.

Recommendation
The school should develop an environmental
policy and action plan

* One point 1s awarded for developing an
environmental policy and action plan

24

Secure storage of bicycles
shed overlooked by
classrooms

References

{1} The Schon! Toolhit,
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the BREEAM Office

Tel: 01923 664462,
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Tidy Bntam Group, 1994, sce
address on page 30.

Further reading
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Assaociation for Environmentai
Education, see address on
page 30,

ISBN O 907 808 298.

Environmental Code of
Practice for Buildings and their
services, BSRIA Old Bracknell
Lane Wesl, Bracknell,
Berkshire, RG12 7AH. 1994,
ISBN 0 86022 361 1.
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Appendix: Energy {carbon dioxide) rating calculations

100 - e
90— . ;

Annual CO, production value tarpets

Energy (carbon dioxide) rating

This appendix gives caleulation methods
to predict the Energy (CO,) Rating for
both new and existing buildings. The
calculation for new schools is on papes 21
o 28, That for existing, schools using,
actual energy consumption data is on
page 29,

(1 R A ! : J . ,
j&\\\- T "~-~~: ’ : Figures 1 and 2 show the varget bands (or
] ™ T annual carbon dioxide production per
:"0 S A T e i ) i . B R . §
o . - ) square metre {or new and existing, primary
E L\\ and secondary schools. The graphs show
o hands A to F, Existing, schools should be
< lower than the top of band F and new
= buildings should be below the top of
band E. The corresponding numbers of
points awarded in Section 20 of SEAM are
shown below,
Annual CO, production value targets
Band Comments
[ Upper ine of band mdieatee the
maximun permissible Annuat CO,
500 1000 1500 2000 2500 3000 35'0() Production Value 1or existing buildings
Grass Floor Area/m? Figure 1: Primary Schools
L - Uprer lne of band mdicates the
100 - maximum permissible Annual CO,
4 Production Value for now Dutldings.,
] D
90 ‘ ] ¥ .},-_,;. Varying deprees of improvement
1 ) Is.. upon the maximum permissible
804 : \\\ ‘ . _ Annual CO_ Produchion Vafue .
] ‘ H, A-----—— Very pood low cherpy design.
O I (R R F
I
~ 60 T E )
E 1 .:' y \ . * The following numbers of pomts, ate awarded
~ 5 1 for the various energy {carbon dioxidel
8 ralings.
0o
= 4
Type of New Existing
construction build  schools
30 Band Number of pants
. A 7 11
20 B 5 9
C 3 7
D 2 5
F 1 3
) . ) -~ 3 1
1500 3000 4500 6000 7500 9000 10500 12000 13500 15000
Gross Floor Area/m? Figure 2: Secondary Schools
o
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General

There are A variety of caleulation methods
available to predict the annual eonergy
consumption and amount of CQO, pro-
duced by new buildings. The most aceu-
rate are computerised real time models
which use recorded weather data 1o
simulate the actual performance of the
building. These models require the inpirt
ol many parameters and are mast usefid at
the Tater stages of design when the form off
the building, is knovn in sonie detail. At
the carly stage of design when assessing
different options, a steady wate caleulation
method can be more usetul,

One method which aliows alternative
designs to be ranked in terms of their
cost-cflectiveness and their environmental
unpact in terms ol CO, production
follows.

Calculued or actual energy consumptions
in kWh per square metre floor area are
converted into kpCO,/m” using the
conversion factors of the various (ucels.
This is a measure ol the overall environ
mental impact of the energy use,

The Totad Annual CO, Production Value
is then compared with the target bands in
Figures 1 and 2 tor primany and secondary
schools respectively, The figures show
bands of annuat ¢ncrgy consumption in
terms of kgCO, per square metre of the
gross tloor arca (GEA) that is heated.

As the design of a building develops,
alternatives (e, in the choice of fuel, tuel
cfliciency or the methods o heating and
lighting) mav present themselves. '
Realistic estimates of the oprions and the
consequent fife evele costs foi operation and
maintenance of the building are required so
that design decisions can be based on both
cost and environmental impact.

Calculation for new buildings

The calculation procedure derives an
Annual CO, Production Value by the
summation of the heat requirement of the
building and the energy used for other
purposes such as lighting, small power,

Appendix: Energy (rarbon dioxide) rating Calculation

hot water, and the circulating, pumps for
the heating sysrem. The heat requirement
is calculated from the theoretieal heat loss
minus the heae displaced by adventitious
gains such as lighting, occupancy, small
power use, and solar gains. Using this
basis the annual energy uses are caleulated
over 4 model year and converted o
kgCO,/m’,

Kitchens and swimming pools are not
included and their areas and energy
consumptions must be excluded from the
caleulations'®. Crafiwork and home
ccomomics loads are also not included.

Recommended design data

The values in the boxes that follow are
recommended in the absence of more
aceurate iformation for the proposed
design.

Building fabric U-values

Opaque areas Watts /sauare metro/°C
Walls 0.4

Floor 0.4

Roof 0.3

Roof with 3 loft 025

Windows

Sinele plazed (timber) 4.7

Double glazed {imber) 3.3

Rooflights 3.3

Ventilation losses

The background venailation (infiltration)
rate will depend upon the tvpe of window
svstem used and the air leakage character
istics of the building consrruction.
Designers should pav caretul attention to
window design 1o avoid excessive heat loss
whilst mainraining satisfactory fresh air

N

provision and comlort conditions,

Minimum ventilation requirement
3 Wres/second/persor. of fresh ar

Typical ventifation rate
4-6 Wres/second/person of fiesh arr

i a heat recovery system is to be used, the
ventilation losses may be reduced by 50%.
However there will be additional electrical
energy used for fan power and a need for
maintenance of filters, ducnvork and golles.

26
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Appendix: Energy (carbon dioxide} rating calculations

QOccupancy gains

For this calculation procedure a constant
rate of heat production trom the occu-
pants is used. The rotal hear produced is
estimated from the number of occupants
within the building,

Typical rate of heat production
70 Watts per pupil

22

Figure 3. Annual lighting energy cansumption in relation to vertical
glazed area in external walls, for various average room depths.
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The graph above is based upon the {ollowing assumptions:
s lghts are switched on and off in response to da - levels;

+ electric lighting 15 needed for the number of hour .. the dayhght
1s below 300 Lux as gven In the table below for different design
daylight factors;
Daylight Factor (DF) Number of hours when

daylight is below 300 Lux

DF below 0.5
DF05t01.0
DF10t02.0
DF 2.0t0 4.0

1640 hours
1600 hours
1280 hours

700 hours

DF over 4.0 250 hours
* a minimum maintained illuminance for general teaching spaces of
300 Lux, which can be provided at @ loading of 8 W/m;
» reflection factors: walls - 30% (average including pinboard areas),
ceting - 70%. floor - 15%; and
« floor-ceiling height 2.4m, window height 1.5m, cill height 0.9m.

1t rooflights are used, ther glazed area 15 multiphed by the ratio of 180
degrees minus 1he angle of the rooflight to the honzontal, this 1s then
divided by 90 degrees, eg, Im? horizontal roofiight 12 equivalent to
2m? of vertical window, This equivalent area 1s then added to the area
of the vertical glazing to determine the percentage glazing of the
nfernal face of exteinal walls.

.

.

BEST COPY AVAILABLE

Hot water service

Hot water energy usc varies according to
the type and use of the building,.
However as an approximation the figure
below may be used.

Typical rate 2 Watls/m’
This value does not include hot water
use for kitchens.

Heating circulators.

Fans and pumps for usc in che heating
system are often located outside of the
Luilding in which case they will produce
an clectrical load but nor a heat gain,

Typical load 2 Watts/m*

Electric lighting gains

The average room depth should be
calculated. For example, a daylit building,
would have an average room depth of
from 6m to 9m. The average room depth
and percentage glazing on the internal
arca of the external wall are used to find
the lighting energy in KWh/m? using
Figure 3 on the left.

The prediction of annual lighting energy
use obtained from Figure 3 is based on a
design load of 8W/m? and a design
minimum maintained illuminance of
300 lux at desk height. More accurate
information for the proposed design may
be used it available.

Typical load
8 Waits/m? for an illuminance of 300 Lux

Miscellaneous power gains.

Incluaed in the figure belew, are all small
power teaching uses such as computers
and audio-visual equipreent. Individual
high load cquipment such as kilns and
cooking appliances are not included in the
calculation. The value, however, is in-
tended to include the use of general
cleaning equipment.

Teaching and cleaning equipment
5 Walts/m?




Solar gains

Most buildings benefit from solar hear
gains to somc cxtent. If caretul
consideration is given to the use of solar
gains at the design stage these benefirs
can be optimized™.

Design and methods of using solar gains
arc many and varicd and separate inde-
pendent calcularions or computer
simulations can be used to assess the
effccts of different designs. However a
simple method of accounting for the
effect of direct solar gains on space
heating is included in this calculation
procedure.(See example calculation on
page 26, paragraph {. Solar heat gains).

Solar utilisation values rabulared below
arc used in the same way as U-values e,
multiplied by the winter design tempera-
ture difference (eg, 19°C for classrooms,
ie, 18°C internal air temperature with
-1°C external design termperature) to
compute the annual hear gain due to solar

Appendix: Energy (carbon dioxide) rating calculations

Seasonal system efficiencies averaged over the heating season

radiation.
Solar uvtilization values:
Arnual average value in W/m?/°C
Vindow Glazing
orientation Single Double
North 1.0 0.9
South 3.0 2.6
East 1.7 1.5
West 1.7 1.5
Rooflights 2.7 2.4

The solar utilisation factors arc
caleulated from the tormula:

Where:
f=0.65
T, = 0.87(singlc glazing)
or 0.76 (double)
T.=038
S = 1.5 (north), 4.31(south),
2.43 (cast & west), 3.96 (horizontal)

DD = 1.3 x 2006(sce Table 3 on p.24)
= 2608 Degree-days

Yvpe of system Seas I efficiency %
Space heating {based on gros. calorific values of fuals)
Elactric
Fan assisted electric off-peak heaters 90
Direct electric floor and celling systems 95
Boiter type
Gas/Qil Convemtional High performance Condensing
Autornatic centrally fired radiator 63 76 87
or convector system
A 'omatic centraily fired warm air 60 73 84
veutlation system
Domestic hot water heating
Gas and oil fired boiler/storage 56
cylinder
Off-peak electric storage with 80
cylinder & immersion heater
Instentaneous gas multi-point heater 62
Instantaneous efectric multi-point heater g5
District heating with central calorifiers and 56
distribution
The design heating requirement is divided by the
seasonal efficiency of the heating system to
obtain the delivered fuel
equivalent, ie, the amount of gas, cit or electricity
supplied to the school.
Carbon dioxide (CO,) emissions References

The delivered energy of a fuel is multi-
plied by the carbon dioxide conversion
factor to give the carbon dioxide equiva-
lent. The level of CO, produced by
ditferent fuels vares according to the
initial proportion of carbon and the
degree of processing required to arrive at
the delivered fucl. Values for typical fucls
are given in the table below. Note that

cach unit of clectricity delivered consumes

almost threc times as much primary
energy and emits three times as much

CO, as a similar unit of gas duc to conver-

sion lorses at the power station.

{1) Passive Solar Schools, A
Design Guide, Building Bullatin
79, DFE, HMSO 1994,
ISBNQ 11 270876 5, £19.95.
{2) CIBSE Applications Manual
Window Design AM2. Section
B5.2 Useful Heat Gains 1987,
ISBN 0 900953 33 0.

{3) Department of Trade and
Industry Digest of UK Energy
Statistics.

KeCQ, per kKWh of delivered energy  In the case of systems using heat

Electricity 0.58%
Natural gas 0.21
Sofid fuel 0.34
Qil 0.29

purmps, the CO, conversion faclors for
whichever fuel is used by the heat pump,
should be divided by its coefficient of
performance. Typically, the

instantaneous factor if electrically driven

Sustainable wood or  0.01
biomass fuel

15 (0.58/2.5) = 0.23 and if gas driven is
(0.21/1) =0.21.

Kilogrammes of carbon dioxide can be converted to tonnes of carbon by multiplying

by 0.048
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Appendix: Energy (carbon dioxide) rating calculation

Table 3: Degree-days

Location Zone Degreo-days
Thames Valley 1 1794
South Eastern 2 1979
Southern 3 1932
South Western 4 1646
Savern Valley 5 1705
Midlands 6 2183
West Pennines 7 2136
North Western 8 2228
Borders 9 2271
North Eastern 10 2160
East Pennines 11 2107
East Anglia i2 2047
Wales 16 1893
Average 2006

Degree-days are a measure of how cold the weather is during the heating
season {Septermber to May for schoals). The number of degree-days equals
the sum of the nurnber of days times the number of degrees that the
temperature is less than the base temperature, The table gives 20 year
average degree days {for 1975 to 1995) to a base of 15.5°C for each of
the recognised zones within England and Wales. Degree-days are usually
quoted to a base temperature of 15.5°C. This is lower than room
temperature and allows for occupancy and miscellaneous gains. However,
the calculation method shown in this appendix does not apply this correction
and uses a base temperature equal to the room temperature in this case
18°C for classrooms. Note that current anrual and 20 year degree-day
figures should be used if available.

Box 1 Corrected equivalent hours of operation

The method uses lacal degree-days and the design temperature to represent
the space heating requirement in terms of the equivalent number of hours at
full load operation.

Where:

E = Equivalent hours of operation at full foad.

D, = Seasonal total of degree-days to the base of the design internal
temperature.

At, = Design internal temperature minus design external temperature.

Correction for mode of operation

The calculated equivalent hours is adjusted by a series of correction factors
(detailed below) appertaining to the building’s mode of operation, which
progduces a corrected equivalent hours of operation. This value is used to
determine the heating requirement of the building.

ExWxDRxR xD,

Corrected equivalent hours of operation at full load.

W = Factor for length of working week.

DR = Ratio of school operating days o office operating days.
R, = Factor for the responsc of the building and plant.

D, = Factor for the length of the school day.

E(
E(

In the tables on page 25 the buildings are categorised into Light, Medium, ano
Heavy weight buildings, This refers to their thermal capacity which may
include considerations of the buildings’ contents as well as their construction.

Reference

1 CIBSE Guide, Volume B,
Installation and equipment
data, Section B18 - Owning
and operating costs, 1988.
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Model year - hours of operation of
space heating

It is necessary to construct a model year
on which to base calculations so that
comparisons can be made. For this
purpose a normal school day is used.
Evening and holiday use is excluded as
this varies from school to school. Likewisc,
kitchens, swimming pools and other
process loads arc excluded from the
calculartions.

Assuming 2 medium weight building
(most school buildings are) and intermit-
tent use of plant, and disregarding occu-
pancy and other miscellaneous gains, the
base temperagure = the internal design
temperature (Section € recommends
18<C for classrooms).

In order to correct the degree-days for
other base temperatures, the figure for
base temperature of 15.5°C should be
adjusted by the relevant factor in Table
B18.9 of CIBSE Guide Section B18:
Base temperature = 18°C

ratio D /D o = 1.30
Hence, average equivalent annual opera-
tion: E =24 x 2006 x 1.30 = 3294 hours

19

The average value of degree-days for England
and Wales over the school heating season for
normal working hours = 2006. (use local
figure for D, from Table 3).

The length of the heating seasen, st
Scptember - 31st May = 195 working days.
The number of school days, including 9 days
for cleaning and maintenance = 160.

Correction for mode of operation
(a) 5 day week (for school usc)
= 0.8 x (160/195)

= 0.66(W x DR)
(b) intermittent use... = 0.75(RP)
(¢) 7.5 hourday... =0.96(D,)

Corrected E = 3294 x 0.66 x 0.75 x0.96
= 1565 hours

This equivalent hours calculaton is based

on CIBSE Guide™®. Box 1 cxplains this

calculation and the correction factors which

must be applicd for mode of operadon.
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a. Length of working week (W)

Appendix: Energy {carbon dioxide) rating calculations

Table 4
Working Type of Constryction
week
Light Medium Heavy
Wuight Weight  Weight
7 day 1.0 1.0 1.0
-5 day 0.75 0.80 .85

Schools are most commonly medium
weight buildings when a factor of 0.8 is
used for a 5 dav working week.

b. Ratio of school operating days to
office operating days (DR)

The values in Table 4 were designed for
office buildings which have 195 working
days during the defined heating season
{September to May inclusive). Schools
operate for fewer days than offices over
the same heating season and total school
operating days, including 9 days for
cleaning, are generally 160 days. There-
fore a further correction has to be applied
to make the above factors suitable for
school buildings.

The factor is obtained by 1 ratio of the
number of operating davs, so for school
use, the additional factor is generally:

(160/195) = 0.82.

c. Response of building and plant (RP)

Definitions of light. medium and heavy
ight buildi

Heavy weight: buildings of curtain walling,
masonry or concrete, especially multi-storey,
with solid internal walls. eg, inner city,
particularly Victorian, 2 and 3 storey buildings.

Medium weight: traditional brick-built, single-
sterey or concrete multi-storey with large
windows.

Light weight: system or temporary buildings
with light weight partitions and external walls.

d. Length of working day (D,)

Table 5
Type of cogstruction
Light Medium Heavy
Weigit Weight Weight
T f in
Intermittent - 055 0.70 0.85
responsive plant
Intermittent - 0.70 0.35 0.95
plant with long lag
Continuous 1.0 1.0 1.0

|
L

Most schools arc intermittently heated,
although the heating may be responsive
or have a long time lag and considcration
should be given ro the type of system
when using these correction factors.

Table 6
Type of construction
Occupied Light Medium Heavy
Period (hours)
4 0.68 0.82 0.96
7.5 0.95 0.98 0.99
8 1.0 1.0 1.0
12 1.25 1.14 1.03

Educational buildings commonly have a
daily occupancy of 7.5 hours.

Other gains and energy uses

The period of full-occupancy at 5 hours
per day is taken for metabolic gains during
the hcating scason

(ie, 151 x 5 = 755 hours).

Hot water and miscellancous power
requirements are assumed for 1500 hours
per annum = (7.5hrs x 200days); useful
heat gains from them are provided only
over the heating scason for

1133 hours = (7.5hrs x 15])days®),

Heating circulators and fans opcrate over
the heating scason only, for 1200 hours
per annum = (7.5hrs x 160davs).

It is assumed that 80% of the lighting is
used over the heating scason and that this
contributes usctul heat into the space.

B gT COPY AVAILABLE
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Notes

(L) 5 hours is used in
preference to 7.5 hours to
allow for lunch and other
hreaks and for class
changeover.

{2) 151 days is the fully
occupied part of the heating
season e, minus the 9
cleaning days.
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Appendix: Energy (carbon dioxide) rating calcuiations
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Example calculation for a new
school

To calculate the annual CO, production
value far a 450 place, secondary, general
teaching, single storey school building,
with a gross tloor area of 3565m? and a
perimeter of’ 432m. Assume a gas-fired
central beler with radiators and hot water
storage cylinder, temperature difference
Ar, = 19°C internal 18°C, external -1°C),

Given

Local degree-days = 1873
Floor-ceiling height = 2.4m
Overall height = 3.0m

Room depth (Figure 3)= 8.0m
Overall window : wall ratio = 0.29
(intemal elevation of external wall}
The overall percentage glazing is
distributed as follows:

)

north, west and cast 25
3

[
o,

&

o

south

All glazing is assumed to be single and it is
assumed that each facade has the same
overall surface area.

U-values and installed loads are as recom
mended carlier in this section.
Ventilation is assumed to be
15m?*/person/hour.

Default values for U-values and incidental
gains have been used.

Sample calculations for example
school

In the caleulation that tollows the default
values for U-values (maximum values),
incidental gains, domestic hot water loads,
lighting loads, miscellaneons power and
heating circulator loads have been vsed.

In practice these valucs can be
considerably improved on and default
values should be replaced by actual
caleulated values where available.

Single glazing and a ventilation rate of
15 m*/person/hour (4.2 hitres /second /
person) have been used.

a. Fabric losses

Fabric losses = X(Arca x U-valuce) x At
gross floor area
example:
wall losses = [{735 x 0.4)x 19] /3565
=1.57 W/m?

b. Ventilation losses
Ventilaton losses =[ m?/person/hour x
0.33 x At |/(density of occupation)

example:

ventilation losses
=[15x0.33 x 19]/(3565 /450)
=11.87 W/m*

¢. Miscellaneous power gain
Miscellancous power =

finstalled load(W/m™3} x [hours of
vperation] /1000

example:
miscellaneous power = (5 x 1133 /1000)
= 5.67 kWh/m?

d. Lighting gain

The value for clectric lighring is taken
from Figure 3, using the overall glazing
ratio and the average room depth. 80% of
the lighting use is assumed to be durng,
the hearing season, the energy use for this
is therefore a useful space heating pain and
is used o oft-sct the heating requireiment.

example:
lighting gain = 0.8 x 8.8 = 7.04 kWh/m?

e. Occupancy gain
Qccupancy gain

= [metabolic rate (W,/m?} x number
of occupants x hours occupied] /(floor

arca ¥ 1000)

cxample:
Occupancy gains

=170 x 450 x755] /13565 x 1000)
= 06,67 KWh/m?’

f. Solar heat gains

Solar gains are caleulared using a salar
utilitization value refated to the area of
glazing, the orientation of the window
and the type of glazing used (ie, single or
double). Typical solar utilization valucs
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| Appendix: Energy {carbon dioxide) rating caiculations

for the UK. tor both single and doubic

‘ elazed windows are given in a rable on 100 7
E page 23. The solar utilizarion value works : ‘
‘ fike 2 U-value, the total for the glazing on W07 : : e . . © e
cach facade is obrained and multiplied by ] '
the equivalent hours of operation. 80 c : ' { ! :
] i !
Solar gain = X([areas x solar ugilization 70 ™ - 5 ‘ ] : ;
values) x At x equivalent hours of h NN : !
| operation) /{gruss tloor area x 1000) ]
60 E
example: E
solar gains = [(65x1.0)+(104x3.0) 50
+(65x1.7) +(65x1.7)} x 19 x (Ean
(1634*2006/1873)]/(3505 x 1000) X 40
= 5.58 kWh/m?
The spreadsheet on page 28 shows that e
tor the example school, the predicted
annual carbon dioxide production value, 20
; is 23.62 kgCQ,/m* gross floor arca. This
: has been plotted on the graph for a new 10
secondary school {see figure 4) and the
; result is in band B. This is much lower - L .
: than the maximum permitted target band 1500 3000 4500 6000 7500 G000 10500 12000 13500 15000

E for a new school. l’{(l\\'C\'Cl', there is still Grogs Floor Area/m? Secondary Schools
scope for improved design which would

cnable the LlL‘Sigh 10 Sdliﬁli}' the band A F|gure 4: The predicted annual
design target. CO, production value,

at 23.62 kgCO,/m? gross floor
area, s in band B within the
maximym permitted design
value had been above the maximum target.

If the predicted anaual CO, production

permitted (ie, the top of band 1), then
the design would have been reconsidered

in arder to identify the factors which

i produced the excess encrgy consumption.
These factors would then be altered o
improve the design so that it satistied the
design target.

The caleulation was repeared with double
glazed timber framed windows

(Uvalue = 2.7 W/m? /°C), an improved
roof U-value of 0.25 W/m*/°C, a high
performance boiler, a direct gas-fived hot

water generator and the minin.um

ventilation rate of 10m?*/person /hour.

The resulting CO, Production Value was

! 16.88 KgCO,/m”an improvement of

28% putting, the design into band A, This

; shows the vaiue of the cateulation during SREST COPY AVAILABLE

carly design decisians.

w
8BS
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Appendix: Energy (carbon dioxide) rating calculations

Example Calculation

Floor Area T 7 3565 o square metres excluding kitchens and svamming pools h
Perimeter 432 ) metres
Average Room Cepth ) 8 _ "
Floor - ceiling height s 27 metres
Overall height R "
Window : wall ratio ) 029 tinternal elevation of external wall)
Occupancy 40 persons
Density of occupaney 792~ square melres of gross floor area per person .
Design temperature internal 18 T National 20-year
External S S degree day average 2006
Temperature difference 19 Local degree days 1873
Losses o . ANea  Uvalie Waits/m?
Opaque area (a) Walls 735 Q-4 : 157
Roof o 3%ES 03 570
e .. floor _3es o4 T80
Windows North 65 47 163 e
South 7 R A S S
East __65 47 163 B
West 6 47 163
S Roofights T T T T
Ventilation (b} rate 15 _m3/hour/person Ventilation loss 1187 Walts/m2
Total Losses (Fabric + Ventilation losses) 34-23 Watts/m?
Convert to kWh/m2: {divde by 1000 and multiply by corrected equivafent hours of operation 1750 ) 59-90 __ kWh/m2
Gains : e
Incidental _.. Installed load (W/m?) Hours of operation

Miscellaneous Power (c} R LI V- < D
Lighting from Figure 3 (d)

Metabollc rate Hows ol
{w/person) occupancy

Occupancy (e) 70 755 667
T T T T T T T St thsation Solar gaws
Soler ) . Aea o __vees®/me’Cl o (Whymd)

North 65 1-0 0-61 e

South Joa B L 5) SR

East s .. .7 103

West S8 S R b

Rooflights . S . 0-00 .

Sumofsolargamns 558
Totalgains . . . 24-95 kWh/m?
Heating Requirement: Losses - Gains 34-95 kWh/m?
Delivered fuel equialent: (dwide by heating system efficency  0-63 ) 5547 KWh/m?
Carbon dioxide equivalent: {mulbply by carbon dioxide conversion factor  G-21 ] 1165  KgCo,/m2 (i}
OtherUses Installedload W/m?) Hours of operation ___ kWhm?
Domestic hot water 2 . 1’00 3
Delivered fuel equivatent: {divide by hot water system efficency  0-56 ) 536
Carbon dioxide equivalent: {multipty by carbon dioxide conversion factor 021 ) 1-13 KgCO,/mz2 (i)
Electrical energy . Instalied Load W/m2) Hours of aperation _ kwym2 B
Lighting (Figure 3 B R L
Miscellaneous power 5 00 75
Heating circulators 2 o teed 24 o
Totat electric ) e L 187 kWh/m2
Carbon dioxide equivalent: {multiply by carbon dioxide conversion factor 0581 10-85  KgCOy/me (iii}

Total Annual Carbon Dioxide Production Value
(heating + hot water + electrical] (i + ii + iii} 2362 Kg Carbon Dioxide per square metre of gross floor area
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Calculation for an existing school

A sample calculation method for cxisting
schools using actual energy consumption
figures is given in the {ollowing example.

Year 1989-90
Gross floor arca 9000m?
Site degree-days 2047
(See table 3 on p24)

20 year average degree-days 2006

for England

Annual energy consumpton:
257,663 kWh
gas 1,965,693 kWh

clectricity

The calculation docs not allow for encrgy
usc in catering or swimming pools. These
parts of the energy consumption may be
separately metered in which case they will
be known, otherwisc it will be necessary
to estimate them,

Subtract the encrgy use by the swimming

pool:
clectricity (pool) 32,000kWh
gas (pool) 480,000kWh

School encrgy consumption excluding
swimming pool:

clectricity = 257,563 - 32,000
= 225,563kWh

gas = 1,965,693 - 480,000
= 1,455,693kWh

The heating fuel should be degree-day
corrected to the 20 year degree day
= 20006 degree-days.

average

Degree-day factor = 2006/2046 = 0.98

Appendix: Energy {caiben dioxide) rating calculations

(If the percentage of fossil fuel which is
used for purposes other than heating is not
known, assume it to be 30%. This excludes
clectricity consumption).

Assuming no electricity is used for

heating:
heating gas = 1,485,693 x 0.70
= 1,039,985kWh
non-heatng gas = 1,485,693kWh x 0.30
= 445,708kWh

Degree-day corrected gas consumption

- 445,708 + 0.98 x 1,039,985
- 1,464,863kWh

Convert cnergy consumpticn to
production of CO, using the conversion
ratios to KgCO, given on page 23.

Electricity =225,563 x 0.58

=130,827 KgCO,

Gas - 1,464,863 % 0.21
= 307,621KgCO,
Total - 438,448 KgCO,

Annual CO, production value

= 438,448 /9000
=48.7 KgCO,/m’

Multiply by 0.93 to allow for catering on
the premises (or 0.97 for delivered mecals):

Total annual carbon dioxide production

value = 45.3KgC0O,/m?

This is in band I therefore 3 points are
awarded.

34
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Non-Goevernment Environmental Organisations

Waste Watch, Hobart House, Grosvenor Place,
London, SWI1X 7AE, Tel: 0171 245 9998.
Advice on schoof recyeling schemes.

Council for Environmental Education, University
of Reading, London Road, Reading, RG] 5AQ,
Tel: 01734 756041,

National co-ordinating body for environmental
education.

Roval Society for the Protection o Birds, The
Lodge, Sandy, Bedfordshire, SG19 2D1.
Information on environmental issues

National Association {or Environmental
Education, Wolverhampton University, Walsall
Campus, Gorway, Walsall, West Midlands,
WS1 38D.

Centre for Research in Energy and the
Eavironment (CREATE), Kenley House,
25 Bridgeman Terrace, Wigan, WN 1T,
Tel: 01942 322271, Fax: 01942 322273
(htip:/ /www.ereate.org.uk). National
co-ordinating body tor energy education.

Friends of the Earth, 26-28 Underveoad Strect,
Fondon, N1 71, Tel: 0171 490 1555,
Fax: 0171 490 0881, Email: info@foe.co.uk

Timber Rescarch and Development Association
{TRADA), Stocking Lane, Hughenden Valley,
High Wycombe, Buckinghamshire, HP14 4ND.
Tel: 01494 563091, Fax: 01494 565487

WWE UK (World Wide Fund for Nature), Panda
House, Weyside Park, Godalming, Surrey,

GU7 1XR. Tel: 01483 420444,

Fax: 01483 426409.

Tidy Rritain Group. The Pier, Wigan, WN3 4 EX,
Tel: 01942 824620, Fax: 01942 824778,
Runs the The Eco-Schools initiative.

Learning through Landscapes, 3rd. Floor,
Southside Offices, The Law Courts, Winchester,
SO23 9D, Tel: (0962) 846258,

Fax: (0962) 869099,

Advice on developing the use of school grounds.

Groundwork, Cornwall Street, Birmingham,

B3 3BY. Tel: 0121 236 8586.

Specialists in development of school grounds and
coordinators of the Esso Young Encrgy Savers
scheme.

Greenpeace Lid., Canonbury Villas, London,
N1 2PN, Tel: 0171 354 53100,

P'rovide information on global environmental
1s8ues,

Centre for Alternative Technology, Machyalleth,
Powys. SY20 9AZ. Tel: 01654 702400.

Visitars centre demonstrating sustainable
technelogy. Runs residential courses for schoals.
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SEAM ENVIRONMENTAL ASSESSMENT SUMMARY SHEET

New Maximum Existing Maximum
Issue Page Environmental aspect buildings  No. of points schools No. of points
number number
1 2 Site seloction 1

2 2 Saurces of hardwooads and softwoads

N

O]
O]
3 4 Low NO, comibustion equipment ] 1
]
[]

4 5 Use of recycled materlals 1
5 6 0Ozone deplsting chemicals 2 L—_] 2
6 8 Volatife organic compounds D 2 D 2
7 8 Harmful substances E_] 1 D 1
g 9 Leud-frae paint D 1 .fj 1
9 9 Lead plpework in existing schools D 1
10 10 Schoof grounds D 3 D 3
11 11 Recycling facilities and waste disposal D 2 D 2
11 Environmental purchasing D 1
12 11 Ventilation D 3 D 3
13 12 Lighting
- high quality integrated design of dayhgnting D 2 D 1
and efectric lighting
- lighing contrals or switching arrangements D 2 [] 2

14 12 Water cconomy D 1 1
15 13 Water quality D 2 2
16 13 Legionallosis (including legionaires’ disease) D 1 1
17 14 Asbestos in existing buildings 3
18 16 Health and safety legislation D 2 2
15 16 Maintenance

- complete set of record drawings
and maintenance manuals

- caretaker traning

R

OO o0 U oobood

20 17 Energy (carbon dioxide) rating 7 11
21 18 Energy management 1
22 19 Home to school transport policy 2
i
23 19 School environmental policy 1
Total number of points l a 50
Environmental classification based on total number of paints

Class A - 35 points and over

Class B - 25-34 points

Class C - 15-24 powmnts
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This building bulletin provides a method of environmental
assessment (SEAM) for both new and existing schools,

SEAM is designed so that schools can conduct their own
environmental assessments. It can also form part of the

curriculum, using the school grounds and buildings as a

learning resource.

For new build and refurbishment schemes SEAM enables
architects and building services engineers to assess the
environmental impact at the design stage.

It covers global problems such as the destructicn of the
rain forest and the depletion of the ozone layer, local
problems such as transport to school and internal
problems such as air quality, legionnaires’ disease and
fead paint.

Lnergy consumption is the most important issue and is
calculated in terms of the carbon dioxide produced, using
the method for new buildings described in the companion
publication 'Guidelines for Environmental Dasign in Schools'.
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